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Ryzovani zlata
Gold panning

e zlato oddélujeme od vody a
pisku krouZenim v panvi,

A4

t&78i zlato klesa ke dnu

e data a informace jsou
rozptylené v informaéni
zlatonosné Fece

o hledani hub: stejny princip,
jind metoda

e nebo vltaviny ...
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Vltaviny
Jaro 2010
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Hvézda s nejvétsim Ghlovou rychlosti

s nejvétsim vlastnim pohybem
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7 & mc - Thomelhroch.older/cats/hipparcos

Hi 638] 100 07 48.13|+21 44 44.3| 9.86| |H|001.95053905|+21.74565092| |  4.43] =-12.74| -31.76] 1.09]
H| 639] 100 07 48.39|-11 07 44.6] 8.55| |H|001.95164360|-11.12904586| |  7.06| 8.69] -6.18| 0.97|
Hi 640] 100 07 50.99|+38 43 18.4| 7.66| |H|001.96245593|+38.72179052| | 5.76] -14.56] -23.97| 0.60]
Hi 641] 100 07 51.88|+55 34 37.3| 7.82|1|H|001.96614972|+55.57701937| | 21.83| 203.33] 8.74] 0.55|
Hi 642] 100 07 53.11|-04 51 17.6] 9.08| |G|001.97130707|-04.85488887| | 11.55| 199.90| -26.97| 1.10]
Hi 643] 100 07 54.70|-42 09 13.9]10.10| |G|001.97791396|-42.15385091| |  5.57| -10.57| =-44.26] 1.10]
Hi 644] 100 07 54.91|-51 15 28.3| 8.21| |H|001.97877242|-51.25786512| |  3.50| -22.26] =-17.30| 0.62]
HI 645|H|00 07 59.18|-14 13 36.2| 8.85| |H|001.99660033|-14.22671354|B|  7.79| 89.49| -94.73| 6.96]
Hi 647| 100 07 59.32|-78 12 39.5| 7.79| |H|001.99715281|-78.21097486| | 1.17| 25.51| -6.81] 0.56]
Hi 646] 100 07 59.34|-18 41 04.9] 7.58| |H|001.99726573|-18.68470818| |  3.64] 8.65| -7.76] 0.91|
Hi 649] 100 08 00.25|-07 32 41.2| 7.85| |G|002.00105125|-07.54477340| | 10.66] -28.98| 31.53| 0.94]
Hi 648| 100 08 00.35|-78 35 55.5| 7.18| |H|002.00147404|-78.59876143| | 8.95| -2.21] 0.84] 0.54|
Hi 650| 100 08 00.76|+29 50 15.0] 7.54| |H|002.00316528|+29.83750636| |  3.83] 3.29] 2.741 0.80]
HI 6511 100 08 00.79|-39 36 43.5| 9.72| |H|002.00331222|-39.61207474| |  6.43]  45.91| =-17.55| 0.80]
Hi 652| |00 08 01.73|+31 23 28.4| 7.12| |H|002.00721943|+31.39121911| | 8.19| -28.28| -23.96] 0.66]
Hi 653] 100 08 01.89|-30 01 54.1| 9.77| |H|002.00786726|-30.03169007| | 6.67| 21.70] 3.17| 1.31]
Hi 654] |00 08 02.05|-45 22 55.7| 8.84| |H|002.00852236|-45.38213796] |  4.37| 43.52| -15.86] 0.91]
Hi 655| |00 08 03.52|-33 31 45.6| 5.67| |G|002.01465535|-33.52933371| | 10.02| -42.75] 3.15| 0.59]|
Hi 656] |00 08 04.62|+53 47 47.0| 8.15| |G|002.01924689|+53.79639636| |  9.77|  73.44| -61.98| 0.54]
Hi 657| 100 08 05.02|-29 24 58.9| 9.61| |H|002.02090072|-29.41637426] |  3.92| -21.60| -14.55| 1.41]
H| 658] |00 08 05.81|+04 55 38.4| 8.19| |H|002.02420888|+04.92733420| | 3.44| -39.04| -36.96] 1.14]
Hi 659] 100 08 09.57|+31 22 44.4] 7.27| |H|002.03986590|+31.37900363| | 4.90| 44.21| -2.18| 0.68]
Hi 660| 100 08 10.00|+71 09 34.2| 8.51| |H|002.04168060|+71.15948850| |  3.26] 3.05| -15.17| 0.64]|
HI 661] 100 08 11.72|-59 03 47.1| 8.36| |H|002.04884213|-59.06308248| | 2.42|  36.25] 4.04] 0.64|
Hi 663| 100 08 11.94|-38 16 51.8]10.00| |G|002.04976404|-38.28106844| |  4.93| -142.65| -117.19] 1.20]
Hi 662| 100 08 11.97|-70 03 21.0| 8.74| |H|002.04986865|-70.05583226| |  1.92] 7.75] 3.04] 0.64]
Hi 664 00 08 12.09|-02 26 51.7| 6.18|2|H|002.05038298|-02.44769895| |  3.25| 7.25] -4.87| 0.80]
Hi 665| 100 08 13.16|-43 38 48.1]10.26| |G|002.05484372|-43.64669264| | 7.53| -4.19| -69.58| 1.06]
Hi 666] 100 08 13.62|-49 43 18.6]10.16| |H|002.05676952|-49.72183630| |  5.68] 6.23) 1.99] 1.45|

e celkem 118 tisic hvézd



Intro

Barnardova hvézda na MonteBoo

Praktikum z astronomie

o o = —0.684 (—0.79871), s = 11.660 (10.33777) [*/year]



specidlni pfipad: min. — max.

hledame p¥irozenou bazi

e moment setrvaénosti
Jylr-r—rer)odv
QR, SVD, ...




e patrame po zakonitostech v
ziskanych datech

e data tfidime do skupin
(3katulkujeme)

e obvykle matematické nebo

0 statistické ndstroje
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Metody pro data mining

katr

Regresni analyza — pouZiti metody nejmensich &tvercii nebo
maximalni vérohodnosti.
Klasifikace — rozdéleni dat do pteddefinovanych skupin, volbou
vhodné metriky.
Clustering — Podobna klasifikaci s automatickym urovanim
skupin a jinymi algoritmy.
Analyza ndkupniho koSiku — hledani vzdjemnych vztahi mezi
objekty.
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Spektralni klasifikace hvézd
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Data mining

Klasifikace galaxii

Edwin Hubble's
Classification
Scheme ‘

. Sa
Ellipticals \
E0O E3 E5 E7 SO
oo o @
. .-




Data mining

Pseudovéda?
... nebo hluboké myslenky?

K &emu je potteba Skatulkovani?
e omezené lidské vnimani a mysleni — nepfemyslime spojité 7
o Skatulkovani je modelovani svéta kolem
e zjednodu3ené vnimani reality?
e Potfebujeme skuteéné hvézdné t¥idy ?

o déldme UFedniéinu nebo skuteén& odhalujeme zdhady?

Pseudovéda?
e Mij pes ma &tyfi nohy,
e moje kotka ma EtyFi nohy,
e moje koc¢ka je tudiz pes...?7?

(Sir Arnold z Jist& pane ministfe)



Informaéni entropie:

—> pilogpi

[8]

Quinlan’s ID3 Algoritmus:
1. Ze v3ech volnych parametrii se spolita entropie.
2. Vybere se nejmensi
3. Vytvofi se novd vétev.
4. Celé se to zopakuje na novou vétev.
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Hledani blazar(i v Sloanové prohlidce oblohy
J.Vézny

Side view —» Quasar|

Anatomy of a blazar

Location: galaxy center

Relathvistic ot

bakald¥skd prace [4]

Sloan digital sky survey — 2.5 m
dalekohled

synchrotronové zareni
F(\) oc A7
robustni fit pfimky v log F

Blazar < Top view

aetaovistc et

A BLAZAR'S STRUCTURE Is likely the same
a5 for other AGN. Viewing an AGN head-on
resultsin a blazar,




—

o

o
T

Hustota toku energie [10~7erg s~ cm2 A1)

SDSS J121834.93-0119543 — |
Prolozeni
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Vinova délka [A]



Intro Data mining Virtudlni observatof Findle Epitaf

Hledani zlatych piski
Jak ziskat hory dat?

e pozorujeme co chceme e ihned k dispozici ve velkém
e pozorujeme kdy chceme mnoZstvi
e potfebujeme vhodny p¥istroj e data jsou pred-zpracované

e do¥ijeme se vysledku? e spoléhdame na nékoho jiného
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Jaké data pozadujeme?

., Ziskdvani dat pozorovanim mize byt povaZovano za zastaralé”

Snadna dostupnost — zavrhujeme posilani postou (diskety, flash
memory, d&rné $titky), sloZité podminky uZiti.

P¥edzpracované — obvykle jen osazenstvo pfisluiné observatore vi,
jak spravné zpracovat data bez systematickych efektu

Standardni format — format je zplsob, jak uloZit data v
poditalovych systémech, ukladdme v pfedem
predepsaném a tvaru.

Standardni veli¢iny — nutna pecliva kalibrace na konvencné
pouZitelné veliciny.



No image available

e universalni p¥istroj dostupny pres po&ital a sit

poskytuje data ve stejné podobé jako CCD, drufZice, ...
e k pfimému pouZiti astronomem

neposkytuje nastroje na analyzu
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Virtudlni observatof

Schéma

% Discover Compute Publish Collaborale% 9\

| Portals, User Interfaces, Tools

opeat

Virtual .
Observatory
Arch“ecture interfaces 1o data
HTTP Services SOAP Ser\r\ces Grld SeI’VICGS
stateless registerad & selfdeseribing & pamsistent, authenticated

crozsmatch

data mining |

Semantics (LCD)
L [ source

o Vitual Data
Gigital Library : ‘Workflow (pipelines)
Other registries

AML DC, METS Authentication & Authorizafion

S‘Saﬂﬂi i ng

EREIEEEEE ]
RELOMN
419 5114

Existing Data Centars ‘ Iy SPACE storage senices | Grid Middleware
[ I SRB, Globus, 0GEA
‘ SOAP, GHdFTP

‘ Databases, Persistency, Replication
Disks, Tapes, CPUs, Fiber




ASTRONOMY & ASTRGPHYSICS JUNE 1981, PAGE 363
SUPPLEMENT SERIES

Asteon. dstrophys. Sugpl. der.

. 198D 363370

FITS : A FLEXIBLE IMAGE TRANSPORT SYSTEM

D. C. WELLS (1), E. W. GREISEN (*} (2) and R. H. HARTEN (**)

Kit Peak Natonal Observatory Tucson, Avizona, U.S.A.
1] National Radio Astronomy Observatory Charoriesile, Virini, U,
1+ Tne Netherands Foundation for Radio Astionomy, Postbusg,

- A format for the Interchal and other digital arrays on magnetic tape I3

omical images
‘pawerul mechaniam far the. unambiguous tranamission of
for

'y sveral largo obssruatorie incluing the Very Large Arr

e o transit arstrery amounis of et withinstndord
Gata filse in
o

and
e u imod in image acening spploine. ke f

e bt sevral yours we e dovelosd
s .nmuﬂlmmh-\ attempt to find &
eport roblam: Thesa xprionces canfimad the
umty m the basic idoa, but out the dangers of
arpimaty in im doc f itacharss
o ot s iy of nlM arsing
- "Workshop on Standards for
1977 4nd concludd that nane of th
Imleity. sty or aoneralite.

aoftware based on the une of that internal form

Flexible Image Transport
System,

plivodné radioastronomicky
format,

uklada spoletné data i
metadata,

pozdéji rozsiten na obrazky i
tabulky.
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VOTable

P¥enos dat ve VO

e odvozeno z FITS

e obsahuje metadata — popisuji samotna data

e meta- abstrakce nad né&cim

e metadata obrazku: rozmé&ry, soufadnice (pixely — dhly), ...

e metadata tabulky: pocet sloupetkd, popis jednotlivych
sloupecki, jednotky, ...

e cil typu: program — program
e XML format
e komunikace prostiednictvim XML-RPC (for hackers only)
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Data mining Virtudlni observato¥

Anatomie VOTable

...az na kost

Findle

<?xml version="1.0"7>
<VOTABLE version="1,2" xmlns:xsi="http://www.w3.0rg/2001/XM.Schema-instance"
xmlns="https//www. ivoa.net/xml/VOTable/v1. 2"
XmLns :ste="http: //wiw. 1voa.net/xml/STC/VL. 30" =
<RESOURCE name="myFavouriteGalaxies"s
<TABLE name="results’>
<DESCRIPTION-Velocities and Distance estimations</DESCRIPTION>
<GROUP ID="J2000" Utype='stc:AstroCoords">
<PARAM datatype='char’ arraysize="** ucd="pos.frame" name="cooframe
utype="stc:Astrocoords.coord_system_id" value="UTC-ICRS-TOPO" />
<FIELDref ref="coll"/>
<FIELDref ref="col2"/>
</GROUP>
<PARAM nam

[Telescope: datatype="float ucd="phys.size;instr tel”
ey

uni
<FIELD name="RA"  ID= “cull“ e "pos.eq.ra;meta.main" ref="J2000"
utype="stc: AstroCoords.Position2D. Value2.C1"
datatype="float" width="6" precision='2' unit="deg"/>
<FIELD name='Dec’ ID='col2" ucd="pos.eq.dec;meta.main’ ref="J2000"
utype="stc: AstroCoords.PositionzD, Value2.C2"
datatype="float" width="6" precision='2" unit="deg"/>
<FIELD name='Name' ID="col3" ucd='meta.id;meta.main"
datatype="char® arraysize="g*"/>
<FIELD name='RVel® ID="col4" ucd="spect.dopplerVeloc’ datatype="int
width="5" unit="km/s"/>
<FIELD perEsie] RVel" ID="col5" ed tat.error;spect.dopplerveloc”
atype="int* width="3" unit="km/s"/>
<FIELD name*“R“ 1D="col6" ucd=" pns dlstance pos.heliocentric”
datatype="float" width="4" precision="1" unit=
<DESCRIPTION>Distance of Galaxy, assuming H=75km/s/Mpc</DESCRIPTION>
</FIELD>
<DATA>
<TABLEDATA>

ity

<TD>010. 68</ TD><TD>+41.27</TD><TD>N  224</ TD><TD>-297</ TD><TD>5</ TD><TD>0. 7</TD>
</TR>
<TR>
<TD>267. 43</ TD><TD>-63.85</ TD><TD>N 6744</ TD><TD>839</ TD><TD>6</ TD><TD>10.4</TD>
</TR>
<TR>
<TD>023. 46</ TD><TD>+30,66</TD><TD>N 598</ TD><TD>-182</ TD><TD>3</ TD><TD>0,7</TD>
TR>

<
</TABLEDATA>
</DATA>
</TABLE>
</RESOURCE>
</VOTABLE>

Epitaf
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Px[ mas

() Trigonometric paraliax

{Proper motion in Declination in equatorial coordinates

PMRA mas/yr (Mproper motion mu_alpha cos(eTta), TCRS(HLZ) (7o JT99T.Z5 8poch] (ROS.BmLp0s.eq.ra) (pOS_EQ PMRA)
pmDE mas/r (W Proper motion mu_delta, ICRS (H13) (for J1991.25 epoch)  (pos.pmipos.eq.dec) (20s_E0_pMDEC)
() Standard error in RA*cos(DEdeg) (H14) (at epoch J1991.25; for different epochs, the actual mean error.

B Bookmarks | B3 other Bookmarks
Query by Constraints applied on Columns
Show Sort  Column Constraint Explain (ucp)
] e recno| Record number within the original table (starting from 1) (metarecord) (REcorp)
g o HP[ Identifier (HIP number) (H1) (meta.id:meta.main) (p_t1amn)
= Proxy[  (cha [HTIProximity flag (H2) (Note) (meta.note) (REARKS)
v ) RARmMs [ (chan Right ascensionin hmss, ICRS (J1991.25) (H3) (pos.eq.ra:meta.main) (POS_EQ_RA_MAIN)
v e DEdms|[  (cha) Declinationindeg' ", ICRS (J1991.25) (H4) (pos.eq.dec:meta.main) (POS_EQ_DEC_MAIN)
4 o Vmag[  mag (™ Magnitudein johnson V (HS) (phot.mag:em.opt.V) (pHOT HN_v)
e VarFlag[ (") [1,3] Coarse variabilty flag (H6) (Note) (meta.code:src.var) (CODE_VARIAB)
[} rVmag[ (chan [GHT]Source of magnitude (H7) (Note) (meta.ref) (REFER_CODE)
g o RA(ICRS)[ dea (™ apha, degrees (ICRS, Epoch=/1991.25) (H8) (Note) (pos.eq.rametamain) (OS_EQ_RA_MAIN)
g o DE(ICRS)[ dea (™ detta, degrees (ICRS, Epoch=]1991.25) (H9) (Note) (pos.eq.dec:metamain) (pOS_EQ_DEC_MAIN)
] AstroRef [ (cha [*+A-Z]Reference flag for astrometry (H10) (Note) (meta.note) (REMARKS)
=N m [_Glear | %) nicates a possible lank or NULL courmn
v
“
“
«@

©

@ e
¢ o
e e
@ e
@ e
@ e
e e
e e
e e

1

e RAdeg mas
e_DEdeg mas

e Pix mas

DERA[
PxRA[
PDE[
pmRARA[
pmRADE[

P

must take into account

proper motion uncertainties) (stat.error) (eRRoR)

(") Standard error in DE (H15) (at epoch J1991.25; for different epochs, the actual mean error must take
(ErR0R)

into account

he proper motion uncertainties)

(") Standard error in Plx (H16) (stat.error) (errom)

epmRA[ masir ™ Standard error in pmRA (H17) (stat.error) (EgroR)
epmDE[ mas/r ™ Standard error in pmDE (H18) (stat.error) (EaroR)
(W [-1/1] Correlation, DE/RA*cos(delta) (H19) (stat.correlation) (STAT CommeLaTION)

(W [-171] Correlation,

(stat.error)

(") [-1/1] Correlation, Px/DE (H21) (stat.correlation)
(") [-1/1] Correlation, pmRA/RA*cos(delta) (H22) (stat.correlation) (STAT_CORRELATION)

(H20) (stat.correlation) (STAT_CORRELATION)

(STAT_CORRELATION)

(") [-1/1] Correlation, pmRA/DE (H23) (stat.correlation) (STAT_CORRELATION)

[




Astrometrie, spektroskopie

e existuje jednotny standard — pixely, a, §, A

Fotometrie
e ve 21. stoleti nemame sjednocené fotometrické veli¢iny
e radio — W/m?, Jansky
e optika, IR — magnitudy: m = mg — 2.5log;o 1/ lo
o RTG, v — keV, MeV
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Masivni prace s Virtudlni observatofi
hv&zdné proudy v nasi galaxii (Sloanova prohlidka)




Klasika

Vybér sympatického objektu
noci stravené u dalekohledu
zpracovani naméfenych dat
model

zavéry

RyZzovani

patrame po néfem
abstraktnim

noci stravené u pocitace
model

zavéry
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Pouziti Virtualni observatore

o dal3i druh pfistroje

e snadna vizualizace dat

e snadné spojeni nékolika informa&nich zdroji
e snadné preddvani dat mezi programy

e homogenizace dat

e studium vlastnich pohybi (hv&zdokupy, asociace, ... )
e sestavovani multispektrdlnich obrazkd a spekter
e objevovani novych objektl (hnédi a bili trpaslici, blazary, ...)

e studium velkoskalovych struktur ve vesmiru
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Cesk3d virtudlni observato¥
Czech Virtual Observatory

CZVo

- Czech Vil‘tl_.lal; Observatory

http://stelweb.asu.cas.cz/czvo/

duchovni otec: Petr Skoda

Ondfejov: centrum, infrastruktura, spektra

Brno: metody, data mining, software


http://stelweb.asu.cas.cz/czvo/

W] ]

4@ [C O hpymonteboo.scimunicz/ o> WD s
B3 Bookmarks | B3 other Bookmarks

Monteboo Observation List
2005 2006 2007 2008 2009 2010

Night List of targets Info | References
20100107 | ZZ Cas, zzcas, dark, stper, zz cas
20100112 | xyuma, dark
20100116  |nsvs0745, dark
20100120  |dark
20100125 | dark

20100126 | avemi, mars, uxuma, dark, flat

20100129 |uuand, dark

20100131 | avem, dark, adand, ttaur, mL, ft_ori, et_boo
20100201 |v_cas

20100202 adand, v471tau, v471tau2, imaur, dark
20100203 | fg_gem, NSVS1031772, dark

20100207 |dark

20100210 darl

20100221 |V471tau, V582mon, avemi, dark, mé1, saturn, mé4, cvdra, cvdra2, uxuma, mé3, flat
20100222 ft_gem, dark

20100225 | UU Lyn, dark, Moon, avemi, avemi2

20100227  |AV CMi, dark, LP UMa

20100301  |ag_leo, dark

20100302 | gu_boo, iw_uma, dark

20100303 |ao_mon, AG Leo, dark
- —

pres 150 tisic snimkd, 5.6 mil. sekund (65 dni) ...za 5 let
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Podpora VO pro Munipack

«» U35x0104b_science drz_s.

Flle Edit Miew Component He-cer |mage I-bl= Tools Help

@ [=}
QR K] ‘ #a ‘
ark  Bright Original Fit Detail Tune

v u25x0104b_science_d
“ Image O
[i] Header

[ Ima:

mag/arcsec? ‘v ‘

Coordinates

a 187.70275°(?)
6: 12.39251°(7) | ||
Equatorial (°) |-

1996-05-09
13900
1563 x 1530 pixels

= 1e] 10.868 0—187.70275°(?) 6-12.39251°(?)
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http://www.physics.muni.cz/~hroch/ryzovani.pdf
http://stelweb.asu.cas.cz/czvo/
http://www.ivoa.net
http://www.euro-vo.org/pub/
http://is.muni.cz/th/211665/prif_b/bak.pdf

http://www.abclinuxu.cz/clanky/rozhovory/
jef-raskin-programmers-at-work


http://www.physics.muni.cz/~hroch/ryzovani.pdf
http://stelweb.asu.cas.cz/czvo/
http://www.ivoa.net
http://www.euro-vo.org/pub/
http://is.muni.cz/th/211665/prif_b/bak.pdf
http://www.abclinuxu.cz/clanky/rozhovory/jef-raskin-programmers-at-work
http://www.abclinuxu.cz/clanky/rozhovory/jef-raskin-programmers-at-work
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Jef Raskin

1943 — 2005

e matematik, hudebnik, ...

e otec Apple Macintosh

e autor The Humane Interface
e politale jako spottebice

e metafory

e myslenkové modely

e ryzovani ...

o ...afyzika?




http://cs.wikipedia.org/wiki/ RyZovéni zlata
http://en.wikipedia.org/wiki/Data_mining
http://en.wikipedia.org/wiki/C4.5_algorithm
http://www.ivoa.net/Documents/Notes/IVOArch/IVOArch-20040615.html
http://en.wikipedia.org/wiki/Proper_motion
odin.physastro.mnsu.edu
http://en.wikipedia.org/wiki/File:HubbleTuningFork. jpg
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